Fixation-free fluorescence in situ hybridization for targeted enrichment of microbial populations.
We modified the standard ribosomal RNA-targeted fluorescence in situ hybridization (FISH) protocol by removing the fixation steps to allow recovery of unmodified nucleic acids. Using this method, hybridized cells could be visualized in two bioreactor sludges and termite hindgut samples by epifluorescence microscopy. We then targeted one bacterial and one archaeal population in the sludge samples with group-specific oligonucleotide probes using in-solution fixation-free FISH and sorted hybridized populations using fluorescence-activated cell sorting (FACS). We could show that sorted populations were highly enriched for the target organisms based on 16S rRNA gene sequencing, thus confirming probe specificity using the modified FISH protocol. This approach should facilitate subsequent genomic sequencing and analysis of targeted populations as DNA is not compromised by crosslinking during fixation.